We briefly go through the problem of the quantum description of Brownian motion, concentrating on recent results about the connection between the dynamics of the particle and dynamic structure factor o f the medium. 
Early in the nineteenth century, the biologist Robert Brown wrote a paper on random motion o f a large particle immersed in a fluid [1] , a paper which re ceived wide attention, leading to the phenomenon being named after him. Despite the raised interest, the first correct theoretical description of the phe nomenon, which had previously been tentatively ex plained in terms o f irregular heating due to incident light or some kind o f electrical forces, was only given after almost a century on the basis o f the so-called ran dom walk problem in a number of papers (beginning 1905 [2] ) by Albert Einstein, who was looking for a way to confirm the atomic nature of matter. These studies led to a relation between the macroscopic dif fusion coefficient and the atomic properties of matter, which links the irreversible nature o f the phenomenon to the mechanism o f molecular fluctuations, thus pro viding the first example o f a fluctuation-dissipation relation, the key point being the connection between the dynamics of the Brownian particle and statistical mechanics properties o f the fluid.
The description of the phenomenon at classical level relies on differential equations of the FokkerPlanck type for the different distribution functions [3] , and in particular the velocity distribution of the Brow nian particle of mass M obeys an equation o f the form
= r]^[vp (v ,t)] + D v^p ( v , t ) , (1)
where rj is the friction constant, and the diffusion coefficient D v = r)/M ß involves ß = (kBT )~l, the (inverse) energy scale set by the temperature T and Boltzmann's constant k B. It is however not immedi ately obvious how to tackle the problem in the quan tum case, since due to dissipation and irreversibility one is not dealing with a Hamiltonian system and therefore the standard quantization procedure fails. At this point one can either resort to new quantization schemes, which might lead to meaningful results for this particular type of problems [4] , or more consis tently consider a system reservoir approach inside a thorough quantum mechanical formalism [5] , aiming at the description o f the subdynamics of the Brownian particle with respect to the fluid. A first naive guess of the possible result may be obtained applying the correspondence principle to (1), written however in terms of momenta, substituting to the classical vari ables the operators x and p acting in the usual way in the Hilbert space of the particle, thus obtaining in the Schrödinger picture a structure of the form
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where for the sake of simplicity we have here re stricted ourselves to a one dimensional notation. This somehow expected result was in fact obtained in a pioneering work by Caldeira and Leggett [6] , using a Feynman path integral formalism for the description of a particle coupled to a bath o f harmonic oscillators. [x , q] ] h the coefficients being constrained by the following requirements:
In particular their result takes the form d e T t = -h [HrQ]-V [* Aprg}]
which ensure complete positivity. Equation ( 
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here Ho is the Hamiltonian of the free particle, g its statistical operator, n the particle density in the fluid, t(q) the Fourier transform of the T matrix describing two-particle collisions evaluated for the transferred momentum q, and
L(q, Pi x) = e*q x y/S(q,p),
with S(q,p) the dynamic structure function of the medium. Expression (7), with its typical Lindblad structure, can be obtained under a suitable interplay between energy dependence of the dynamic structure factor and quasi-diagonality of the matrix elements of g in the momentum representation, valid if one works on a time scale r over which the subdynamics o f the particle is suitably slow. The dynamic structure fac tor, usually given in terms of energy and momentum transfer (E being the energy transfer corresponding to scattering from state p to state p1 = p + q), is the where z is the fugacity o f the gas, and in the limit of small momentum transfer or long wavelength fluctua tions, in order to recover the analogoue of the FokkerPlanck equation, with a friction force proportional to the velocity, one comes to 
where the single generator structure is due to the fact that the coefficients in (11) are actually linked by DPPD XX = Ti27 2/4 . It is now also possible to consider the extension to quantum statistics, thus obtaining a master equation describing the motion o f a Brownian particle in a Bose or Fermi gas. To do this one has to calculate the dynamic structure factor o f a free Bose or Fermi gas, taking then the Brownian limit in which the ratio between the masses is much smaller than one and the limit of small momentum transfer. The result one obtains, when expressed in terms of the fugacity z of the gas is in fact particularly simple, dp % * z f D nn 
